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(54) DEPOSITION METHOD OF METALLIC COMPOUND THIN FILM AND DEPOSITION 
SYSTEM THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a deposition 
method of a metallic compound thin film for depositing 
the metallic compound thin film free from metallic 
imperfect reactants at a high speed and to provide a 
deposition system therefor. 

SOLUTION: The method comprizes a stage in which a.c. 
voltage is applied in such a manner that, as to plural 
sputtering targets 29a, 29b, 49a and 49b, each target 
29a, 29b, 49a and 49b is alternatively made into a 
cathode and an anode, and simultaneously, any target is 
made into a cathode, and any target is made into an 
anode at all times, inert gas and reactive gas are 
introduced, and a metallic imperfect reactant superthin 
film is deposited on a substrate at film deposition 
process zones 20 and 40 in a vacuum tank 1 1, a stage in 
which the metallic imperfect reactant superthin film is 
converted into a metallic compound superthin film with 
the active seed of electrically neutral reactive gas at a 
reaction process zone 60 in the vacuum tank 1 1 and a 
stage in which these two stages are repeatedly performed in succession. 
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cntCiO, EJ£Xa-fe7.X-> 6 0 l~igA£n;t£j£ 

ifc*. ^tfllTte. M^OW/->2 0, 4 0tS 
[0 0 4 0] ««ttK+ttfcRJiG;tt#X«tta©»£^ 

Bless***. ®jgttfisK&3#*©5 tfc- 
o£^tf*>©£fg££-t»--3ggT&-£>. ci©?£tt«©fg 

^7 7&Ii> «JE$EPDnf * 1 KHzH± 1 0 0KH 
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^4?t6 3i. E£ttjSf*X7X-*«£*Sl:6 
£LfcEJE14#xX:7Xv + ©«laMlc4>tt©ffitt« 
a*?WfciBilSi**^U y H 8 1 t£[f 
[0 0 4 1] fgtt«IS££ie 6 1 (D&fo&XT. X5 XV 
^416 3T'&mic«fc9£t;£X-5X-=rte, ^Xv-i 
7y*iK Sfitt!805^*JI', If. # 
^***fiRB*fr*. X'J y H 8 1 Kl«fc 

K8 1 ©jIjfi£BJi:£ttEj£Xn-te;*X->6 OlCiiffl 
[0 0 4 2] Lft*bT. E*Xn-fc*v/->6 Ofc* 

MM (rat i c a 1) T&D. -HH^i©^**^* 
tt*Bfifctt*?f»4. JSbfittfil (exc 

i t e state) <fcte. X*;i^-©*'bftV»geJ£ 

©dt^Vip. d©^U y K 8 1 left. YJl/f • 7A- 
f t • yjyH 1 0 l • 7. <J y h • X'J y 

H 1 1 HSJ«:fl!V»*. 

[0 0 4 3] iWe«tt«©f6£*»6 1 ©EJ&tttfXX 

Ecs-f ;HR©«1IS:iEfiU lon^^iiino 

0 KH z £A± 5 0MHz £TF©iSJ3ifc«:fr £8>JnbTX 
7Xv*58*$-frSi|*tS*fBX5X-75S*«*ffl^* 

«3-f;l/©*S<&iHBL-. C -f^*a»Cl 
0 0 KH z U4± 5 0 MH z jyTFroKESm^BltrabT 
X5XTS5B*S-B-*«We-&fflX5Xv*^W*ffl^ 

[0 0 4 4] SfcC K«tt:tf;*X5Xv$B£8|S|*g»K: 
SMRttOWISfillU COfWlltlOOKHz 
£t±5 0MHzfitT©S5^iSm*^BJiDbTX7Xv?£: 
58£$it-S^S^gJX7Xvf8£iE&J8^-5;i<l:'&T 

##t>c©n-r;V«ffi£i2mU cntillClOOKH 

m x 5 xv t ^m^m x 5 xv t a>mwt x 5 x v 

[0 0 4 5] EJfctttf^X^X^SS^e 3TH ajj 
□ >&^7XvSM^tl> J: 5 fC-TS C fbTS*. 
KJ£;ttJtf7^5X7«4S6 3C. 20~300 

^^7.©^*^^pg-r^^^3<ji/7 i**^tti*gaj3 




(8) 



iBSJ&SEttfpJt&ife*. 
[0046] «iei«*;^- i 3 a, 1 

xv/->2 0, 4 ociEKSttfcWtt. finiBji 

Ifgi2, 14, b*mo#-yy hiy-Jl 

(3, 75X^l::«k**«©»SLt#;WBlhTS. SiffiS? 

[0 0 4 7] *»9iTtt. m9\Z7jk-?£v\Z. J5fc 

I^Dtxy->2 0, 4 0t5Jf^Dt7, , /->6 0 

ttt, ngx&w i 2 irttc»j«sn, s«*;i^-i 

4 3^©8*£1 4 1 ©8t**ff3S«n- Fil2 3 
t, 4 3*»&©*«©«ftSfT'5*«7' 

>d— F*l 2 5 t 5 CfilJ5fc$n£. *1Sa 

-Hil23tUS»12l, &cktfa«y>n-b'g 
1 2 5i^«l 2 l*t, ■tn-€ r nBE*WK»»t"II6»: 
HWf^Sl3 1, 13 5**L.T»Baft4. 
[0 0 4 8] SSD-HS123 1 2 1 £££ 

7>n-FH2 5iH ^igCi^gD-^U 
(RP) **U $jgD-HIl 2 3<hJl£» 
12 1tliS7>n-HSl25iOHT, 
- 1 4 3S««-r*»«#^-*iS^R#Ett£nT 
IfiD-KSl 2 3tSffi7>D-FIl 2 5T 

[0 0 4 9] 

STT*. fe*k KTtcKWrsBW*. ffi«*tt#«gi* 
(E?£-r-&*>©T"fe<, *%HJ©@g-©«SBrtTa^5S:^ 

[0 0 5 0] HI feefctfEl 2 tt, *3B9§©*MKJISJ35:6fJ£ 
*J:^tfco<r»T*tRSHT*0, El 1 *<S#?©i& 
^©fe&l::— gB8lT®£?X-pfe±®Ek 0 2 A* El 1 ©ISA 
-B-ClCjft-sfcfelBBT**. XAW^'J 

z*u;:iRj£3n**>©Tfe<, ?nhn>t 
[0051] *0y©&jgfc£!&fciSi©?&f£&fftt. X£ 

Wilt, X^tel lrtKaHR*R£bT©»K«l 
2, 1 4T^5£$tlfcfi£JK^ > a-fe7>V f ->2 0, 4 0 
t, J5ftBl7 p nJ-fcx7->2 0, 4 OftlzSimZfttzXA 

ytf9—fv h 2 9 a, b, 49a, bi, J*£ffl 1 1 

w;->6 0d:, M7 p Pt7 , /->2 0, 4 0, S 
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[0 0 5 2] ^^^U>^I»ffi^ 
Sna^xVU^^fcltoWM^+Sttfr&fe*. X 
3£*f 1 l©j£®ictt. »»fflOEf*«8ttSn, d©IB 
flffctt. El 2 xzjfr-t «t p fc, J*£Jf l l ft£8M&"JaBfc 
X^#>7 p l 5««***nTV»6. I©^#>7"1 5 
tEl^bfeU:^ hP-7tJC«fct), X^il lft©X 

[0 0 5 3] M^at7. , /->2 0, 4 011 Elite 

•fc* 4 /->2 Ott. jgjg&l 2 tSIStfUV;/- 1 3 <hfC 

am^n, fiSc^at7'/->4on iiSc«i4ta 
D-tT.1/— >^2ofswTVi-5^, cinicsg^^nst) 

©T*fe<, dc]»7 r o-fe^'/->*l^. Sfc«3-P«± 

cafe* 2 aa©«fi*^^y ^ u >^t- * c 1 *> ^im 
[o o 5 4] mmfci 2\z, ^y^xmnw-mwrnw 

jfc&feO, «^nt7 1 /->2 05:iiLT4ftfflI 
ffic«E 1 2#, M&mi 1 ©BIHfcSiifcSlKaftTH 
*. j£!Bc1K1 2l:tt, TB*©*i*Jfl©e«rtflftDf*l* 

fc, 1 4 ©*£»:, UE«^n-t7V->4 0tB 

[0 0 5 5] (SI^Dt7 , /->2 0i 4 0©^nftl 

D-3>hD-72 5, 4 511 ^gtt^ilT©7 
;Urf>**7.<&»e-r*7./^y^^7.#>^2 7, 4 7, 
EJ6tt#*£bT©l**:tf:*, gPiitfX, 
frg-r-S£J£t£#X#>^7 9l;^nT^I>. C© 
S&tttfXH £J&1±#7.#>^7 9*>&, 
n>hD-52 5, 4 5T*WbT, Eff^IUTjai 
yot^'/->2 0, 4 0i:iAWHi:MSnT^ 
•5. 

[0 0 5 6] M^nt7, l /->2 OlcH V^hD 
>7.Ky?W&2 1 a, b #iEfi S *IT * . 
<^I-D>7/Vy?ti2 1a, bli ^FEI*©*e^©W 

$^btiffilfii:li5^iii 1 icH/tsnx^*. 

LfctfoT. x;t7^U>^S!2 1 a, ?—>fyh2 
9 a t. 7>Ky?V >t>'9M2 1 b, 9—fv h 2 9 b 
til SV»»C«»Wfc»«anT^*. ?nhD>7 
A7^iI2 1a, b»i h5>X 2 4 Sr^TbT. 3?Stm 

*. Vi7*^ h D>7./t-y ^«@2 1 a, b ©SlfitfUl'*' 
-1 3fl9©ffiCJ4, *K«»*«*6fe**Sci:bX© 
2 0©^— fy V 2 9 a, b#@£2ftT^&. ftfe, 
EKK^airX^->4 0 ictt. ^-y-vh4 9a, 4 9 
b*», ±l5^-y^h2 9a, 2 9btlD«lC, EES 




9—. yyb2 9a, 2 9 b. 49a, 49b 
.[0 0 5 7] $—fy h 2 9 a, 29b, 4 9 a, 49 

b'tm^jvy- 1 3&0>micti. h 2 9 a, 

2 9 b, 4 9 a, 4 9 b 1 3 <h©fifj£i£ 

5tT^-y'^2 9a, 2 9b, 4 9a, 49bil 
3<fc©M*a*;*rU ^?;^U>y**5fc* 

Lfc^lr^-y-y h 2 9 a, 29b, 49a, 49bt 
1 3 t©m*BBtt^*^iUrJ:t), 7./Vy 

jv/— >2 0. 4 o©«ia»»»c»a, s^©*as±# 

[0 0 5 8] SJtC^o-fe^l/— >6 Ott, 

sic, K^ffii i ft\zm-y*>tiT^2>. M/pt^ 1 ; 

->60te, 6^***;!/^— 1 3 t»CB8«S 

tlT^S. T&ffifa 1 6©«j£te, SJK^D-feT.V— >6 

0 fcHHS-fS^fcRfc^Tte, *K«12tBI*T*4. 
£/&Xo-fe7,\/->6 0©XS»1 1 ©gSdte, BiP 

R£LT©»ttSfB£S«6 1 a**BSnT^S. 

[0 0 5 9] g|tt^4tf 6 1ft, ^v'A^tfcP? 
tftl, Efctt#;*X7X7SB±Sli:*53'iW)&»&fc* 
Rj&tttfX^XvB^Se 3 Elfc&tfxX^Xv 
$g££6 3 C*@Snfc3'f MOtf 6 5 t. Vy^ 
>^#-y^7X 6 7 t, 77f>^7^X6 7^LT 

=i-<;i/tt©m@6 5 fc^$nfciS^ismjii6 9 i, v 

> Y- D — 7 7 7 t, 7X7D-D>hD-5 

[0 0 6 0] SJ£t^7"7Xvl4I6 3 1 

1 £<Dffi\Z\Z. ifV v H 8 1 *SEt§ntt^. ^©^' 
U y K 8 1 tt. ttt&ettait^©****?*! 
lcSffii*U©TK;SXn-fe.*\/-->6 0 — 

^«&?&aiS£i*-&<^fg£ : rr5. ;:©«tBtt. ^ 

©T*&&. 

[0 0 6 1] -y H8 1 tttlt • 7 A— ? 

t-yjy h\ • * U y h • ^ U v F - 

B6tt, • • ^'J y F 1 

0 1 £7H-f¥ffiHT-<&-3„ • jn-J-^ • ?V v 

F 1 0 1 (i &JB&5t^te&&i85ri>£fc-£¥ffia>e>fc 
0, fiiO. 1~3. OmmgSOA 1 0 3*«S&K:Si 
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[0 0 6 2] 17H • 3. 'J y h • if'J v F£?* 

•f¥ffillTfe-5. • 7JJ y h • P* 1 ) y F 1 1 1 

«, £«*4Wilfe**#S&4¥*a*&&»5, 46 0. 
1~1. OmmiSOX'Jy h^ftfCRlt feftTH 
4. fU.fKlOl, 111 Ctt. 3*ai« 105, 11 

[0 0 6 3] Sl6tt^jR>^7 9*6V77D-3> 

f5tt^y7XvS4l6 3i:«Sn, V>y5 1 >^# 
y^T. 6 7 £^LTiSJ^j£m?H6 9 ©iSJSifeHTj 

n-f;H^©m@6 SKMSnst, Rj&tttfx© 

[0 0 6 4] HI. H2tC^bfccke>(C. ^giSm 

5 7 l*t, fij&tt#*:75yCv$6£S6 3 ©fl-flflfcEM 
$tl. £fcl*lg|$&57 3#, SJS7'at7 , /->6 0rt 
©^'J y F 8 1 ©fl-WcKfi£nT^S. £©*1-g&J&5 
7 1, M57 3H ^?X7}j4»l:2 0-3 0 0 

- 1 ted: o js^gy^xvs?? 

##JTtt, A-B&1&S7 1, rt»»5 7 3©5R*S 
ERl/TH4#, ^g?m5 7 1. W15 7 3©^tn 

[0 0 6 5] *^JT«, SJCtt^^^^XvWtL-T. 
HI. H 2 tc^r J; 5 <c, KfStitfxX^X^e^© 

^«*fcttrt»fc«a*isiwfci»*tt^a!^7Xv«t 

•7^^^rtlc=n'JP^@^iHMbfc^«^-&^X5X- : ? 
S (TIB (1) ) . Sie^a^5Xv« (TIE 

(2) ) , sg$&£ • mmu-smtemzf? x^rm (tie 

(3) ) !it^ffl^5uit,Tf5. 
[0 0 6 6] 1" 

(1) 0 3 t*l/fc^5X7l : Rit©5^^7X« 
OB«#* 6ft4EJ6tt^xy5 X7J84* 6 3©^ 

(tt^0^S«) ©n-f;i^m@9 lSrSHS 
L. COiStf«3'f;HS9 1C10 0KHz~5 0 
MHz ©J*Jfil«m**filllOUT7 r 5X"7*5E^*"&*R 

«^sX7X?^4iii. H3 (B) tt?is#^=i-rjum 

@9 1 ©¥®©ffiiBS!K B ^HT$.^. 

(2) B4 l:a?l/fcy5XT* : KKttifX^JXv* 
£^6 3(Dftmz¥-faVi<DnU9 3 SiefiL, £©¥« 
tRSS 93(C100KHz~50MHz ©S^|&m7J* 
HltPbTX^X^Sr^^aii-S^fiM^SX^Xv^^ 

(3) H5 IC^tfcX^X^jH : RJtv14^X^4^6 3 
Ofi«l:3'fMlf9 5ifc»4I**«3'f]l'tI* 
SE«b, cn^ilCl 0 0KHz~5 OMHzOM 

mmti^moLTmrnm^mx^ x^ t^-ftm^mxy 

X7 t*«fifft4 7*7X7 fl5 X5 X7J84 




(10) 



S. 

.[ 0 0 6 7] uat, xmammzm ^t^iEWBjti 
-okwi-*. ais*juyi 3tai«*-fey f-ts. 

2 1bl:l!in. ^-y^h4 9a, btl/T, Sft 
ttJWBffltf*"?**?* y F£. v^hD> 

^y^lS4 1a, 4 1bl;lSt5. ^Sllrt 
£i5rJ£©EE:*J"::*BEt4. 
[0 0 6 8] f©^, BgK7 r a-fe7.V/— >2 0|*)©ffi;*7 
1. 0X10-1-1. 3 P a fcBWrr*. =E-9 
1 7Sff«J$-&T, 3 ©HUSSM^-f S. 

It # 7. T* S 7 ;P 3* > # 7. & «t ZfS. JSt£ # X t L T ©IS 

7 9A^V770-a>hD-52 5 TSEMilSLT^ 
figK^a-feT.V— >2 OftO^y^U >^S?ffl^ 
Sriig-fS, C©t*©*SBt7 p D-t^\/->2 0 \zmA 
-f SS-tfX©^*^ 7;HJ>#7.£&J3 OOscc 
m, mBfi** 1 5~2 4 s c cmttS. 
[0 0 6 9] -f-LT, 3Zffi.mM2 3*^h7>^24$ 
^7^U>^tS2 1 a, 2 1 b tcjf&gc 1 
~1 0 0KHz©3cWWE*B*lnU ^-y v h 2 9 
a, 2 9bl;, S5««***»*»*J:3fc-r«). dnfc«fc 
19, &*Pf jftfctWlW-yv F 2 9 a*«*V-H 

ifctk -tCHP^-yy H2 9 btt&r 
jy-F C/vXS) i&S. *©I$;£K:*3^T£«E© 

nnstfj&fli-rafc. F 2 9 b*»*V- F 

(V-f^Xg) ifcD, ^-yy F 2 9 a#7/-F 
(7"77.&) Cl©«k-5t— M<D9— F 2 9 

a, 2 9b#> 3251-7/- Hi* V— Ki^SCifC 

[0 0 7 0] H©W, 7/-K±Ctt^*«tt»*V»tt 

* v - f \zm$& n^Bttr, ^n^yun >tt±mt 

*7y-K«tt*ll3W*6ft, ^7Xvifi (38*7/ 

— Fmtt&BtfeisirO ©SMt*»B&jfcStt. s^ut-> 

>^LT, S«±^©S i O x (x<2) 

©£K*££»fl:toSfM!t©lS« * fT -5 . 
[0 0 7 1 ] fi£Hl7"D-t7 > \/->2 0 (C&tf 
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3<fMM6 5C, 100KHz~50 
MHz©*«««a*8i:!niU ?§tt«2i£gM6 1 fc«fc 
^7X-7^M^t5. fcis, SJC7 P D-t7 > 7->6 
0©£7J«, 0. 7X10-1 — 1. 0PafC*££rf 
S. EJfc14#7.7*5XvB££6 3rt©y5X7*i: 

4 j tt^sjsi4^7.©«ttaT^2.5->**^ • ®e««© 

7i?#Jl/, tf-^i soffit S. ^©5-fe. &#© 

««wt«t'tt*R*tt^^©etta*» y U f F 8 1 \Z 

[0 0 7 2] -tUT, 3*<IhIIELT, £ft 

«XotX-/->2 0 &m^7E£B. 
itVomUmS iO x (x<2) jt*»J«StlfcaS«a«, R 

fo-7n±xv->6 o\zxr>tc£%\z> mnm&* m% 
# * ©stta c ± 0 \zmit snts i 0 2t**s 

MXDt^ , /->2 OtC^tt-5^ 
J5PF5££&<b«!l&»ffilS i O x (x<2) ©»&£,• E 
Jfc7*n-fe;0/->6 0 tt&tt&S i O2^©SBtft*»»0 

igan; ««±cBfaaiff©s i o 2 **^;&2*i£. a 

*5, $—>fy h 2 1 CS i O 2 Srffl^Tfcck^. fi£3fc© 

yfttHJIttO, *»«TB, h 2 1 ICS i O 

2*m^T%. SJST'o-feT.l/— >6 0TS«©^ 
Htfcnsfcib, gJgbfcS i 0 2©J*flt*fT5i:t**^I 

-5c 

[0 0 7 3] «XntX 1 /->2 4 0rt©EE7jSr> 
1. 0X10-1-1. 3 P aClfflgE-r*. 7^7D- 
□ >hD— 54 5T?«Eg&IBSL!&*«e). X/^y^U> 
^•^XtH>^4 7^&^fStt^X<hL-T©7;i'^>^7 t 
S^tt^7.#X7 9*»6S*tt^f7.tbT©»* 
7/7*, (£iyntX 1 /->4 0 (CagAfS. d©t^ 
©ES;K7'n-fe7. , /->2 oi:»AT6ft*x©tlitt. 
7)^>^S»3 0 0 s c cm, ^^*'7.* 15-2 
4 s c emits. X/1y^fflS!SiEmjE4 3*»6fll'SE»: 
1-1 0 0 KH z ©£fiit«ffi£EPiOU F 4 9 

a, 4 9b(C. £#«!W}»fr-£>«kptC-r3. ^^>5r 
7./ty^'J >ytt, Ml'sCTiOx (x<2) « 
©^JS^F^^k«!)jS?Sie©*i«{*M5&-rs. 

[0 0 7 4] ra^ftc, SiC7 , oirxy->6 0 (CRiSIt 

tta^^^a-e-s. fix. s«*;uyi 3*«ia<Et4 

i, «7*at7x > /->4 0T. »«±fc*J»^^K 
ttiiITiO x (x<2) *i^fifc$n, SJS^D-fe 

7'/->6ot, mmm^ wtm^^<otsam\z^K>^ 




(11) 



'[0 0 7 5] H©J:3IC, 

tt*£K*££ttfc«JB5HllT i O x (x<2) ©Jgj£ 
£- gfS^Dt^ > /->6 OttWST i o 2 ^o» 
S«±fc»5rHBtff©T i 0 2* s MSn 
a. COS102*»*i*l8i. Ti02*»)St 
SlS£St*BigU S«±»C> Si02lMt, Ti 

[0 0 7 61 ^-y->h2 9a, b, 49a, 49bi 

*t, HftfcHJ£aft*t>©Tfc<, (A 
1) , 5=-^> (Ti) , yJVar^A (Zr) , 7>X 
(Sn) , i7DA (Cr) , $>y$)\> (Ta) , y'j3 
> (S i ) , (T e) , z:-;^r;i/ • £dA (N i 

-C r) , • *X (I n-Sn) &£*©&S 

^-yyh$iv^^i* ? tt§. ;me>©&jg 

<D\\L%m, mK\£. A! 2O3, TiD 2 , ZrC>2. 
Ta 205, Si02> N b 2 O 5 ^Srffl^S - 1 *>T 

[0077] ^ne©^-y»yi«sfflirits^. Km? 

D-fex7->6 0 fc*5t-J-SRJ©tt^7.0SttawigSJC 
i0, AI2O3, Ti02. Zr02. T a 2 O 5, 
Si0 2 , Nb2 0 5*©3te3*JRfc«'»L*6IHJt. I T O 
$CD$fI, F e 2 O 3&£*CDl3&ttBI> T i N, Cr 
N, T i C&t'CffilRiSft*. Ti02> Zr 
O2. Si 0 2©«fc^^i!tt©^ift^^' 
(T i , Zr, Si) CJfc'**/^^ 'J >^8&**ffiSS 

[0 0 7 8] &*S, h 2 9 a, 2 9 b<h*-y 

>;/ b4 9 a, 4 9 bK, g& -5 ^JSX te&JR'ffc^'&l © ^ 
-yyhSffl^CtfcJ:!), g&*>&JHb-&*3!&*«l 
Sftfc^JiEWB&Jtfflt. 09*. tf. Si0 2 tZr0 2 i 
©#SEMI»lt«l, Si02tTa 2 0 5 i <D&m&% 
&5±m, S i O2 tN b 2 O 5 <h©£gE»E5±H^S: 

[0 0 7 9] ft*. #0iJT«> 0 1 1 C^T«fc -5 C. fiK 
§7 r ntX i ;->2 0, 4 0 tSJ67"Dt7, v /->6 0 
H-©Kfttt#.X#>^ 7 9 frS>E£14#7. £31 

iiypt7 , /->2 0, 4 0 t, KJ&Xa-trT. 
[0 0 8 0] Y 2 9 at 2 9btttB- 
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[0 0 8 1] {Jiynt7, , /->2 0, 4 0, Rj& fa 
iALTHiMOl&t. — tt-fc— (N 2 

o) m<omft.&-»*> g*«s©fiMstt#x. ^^>^© 

JWlstttfx. *JR, eg»fl:i&* (CF 4 ) ^©HHbtttf 

>2o, 401:, g3t#*£3£A-r*4t-&. fi£mya-fe 

*y->2 0, 4 0fc*AT4#X**tt. 
tlTO7JW>^3 0 0 sccm, gPSt#7.9~6 

0 s c cmtt5i:<fc^. 

[0 0 8 2] «Tfc, JMUCkO, Si0 2 i, T a 2 
O 5 $Ltz\tN b 2 O 5 <h0£fflES*B6lt&£J£fi£bfc» 

(1) ^yi"J>f*# (Si) «AtA: 7. 0k 
W 

&mzfa±.^/->PiB£.J3 : 1 . 3Pa 
EPJO£S?t®JEJi&& 4 0 KHz 

a«*;i/^EHE* : 1 0 0 r pm 

mumvmz •. 2~6t>^hD-A 

(2) ^y^U>^*# (Ta/Nb) 
«Af* : 5. 0 kW 

fiKKyot^'Z-X^lEA : 1. 3Pa 
ffinX«E«ffi««* 4 0 KH z 

S**^^Ih1IE* : 1 0 0 r pm 
iliof^ : 1 ~4*>if* ha- A 

(3) .Stti^iifClMff (O2) 

mm-, mi, 2 i;/KLfcf»^iy7X7fsM 

SAtA : 2. 0 kW 

: 6. 5xi0~lPa 
[0 0 8 3] *|HJ©*K{b*«»ffll©»ri6*ftK±0» 

^H8tC^-r. BI8©it>7 p )l'A (O2*) mi\Z 

T*0, JW£WKte. ±fBf£»&# (1) ~ (3) fC«t 
»9 7&j£L;fcfc©T&2>. Ei8©'y->7';i'B (O2 

as) «. *fit^iT*^T, nitc^-r^s 

•fb-fir*Jfat©»JSK*lt©fiKBt7 r D-t^y , ->2 0, 4 0 

•3HTC9i'77T*li. +J->7 r ;VB©»Bl»fl6*11. ® 
Jto&ffi©-*©fl&©*l*tt. +r > :/JU A fc^ £ ©«J5fc 
tra*T*D. fP»*#fe. ±EfMMfefl i (1) ~ 
(3) fc<fc*. 

[0 0 8 4] EI8«tO, •t^>7 , ;i/A(C^-5*«SJ©^S^b 

■&«i*fflt©»riE^ftfc«tft»i. -y->-/;uBic«a»it^j 

©^S^b^#3^©»fiK*tei:*fJtbT, IflUfiKBtiiK 




-rtz, $<e>\z. 0 i otc^-Tckpic, *m<D&mt'&y>) 
7.rw * u tnisi&wmi'- bimzftzzt 

[0 0 8 5] H9tt*«BH©te<0*««**i"¥®HT 
1. -tcDfliM&CDgffiP-K^l 2 3, iiJ:tfS*K7>P 

3 1. l3 3*^bTl»3nTV»«. ««D-F*1 

2 3«^— hA'j^i 3 5fcv>M4WB!J*KJ:D:**U* 

MSfcWCfcD, Ifi7>D-KI12 5ljy-hA;V 

fU Sfc, y-W^13 1, 1 3 3 £Ml>TS}K 
1 4 3 *«aW* - t*«T*<5. 
[0 0 8 6] SI141 ***Lfcas«*;i'^- 1 4 3 
h/w^y l 3 5 ^ltISd- Kii2 3 \zm 

A£n, S«D- K*i 2 3**o-^U-#>:/fcJ:B 

s«D-Kf i 2 3«, sk*;^— 
• #«• i&mz&zmmmvmm* ft z<d 
^mwiWit, mfaftjvy- 14311 esbs^i 2 1 k 

l&mM 1 2 IT, S« 1 4 1 £WKtf$j£ 

2 1 tC*i^-5S1S*;U^- 1 4 3 — 
U ££l 4 1 ©0?S£*llt&L;t. 
[0 0 8 7] flEgl»a««l»7bfc»**/I'^- 143H 

3£§tt£:&, y-hA;l/^"l 3 7 SrfrLTfl-SSfcSl 0 
£i5£n&. -Tttto*. *«7>D— H*l 2 514, £« 

*. fiSSBI^l 2 1 fc*stt<&(RJWI&3tt, 
[0 0 8 8] 

j£43<fctf8HfT, ££Lfc#£©&JSMb£«5iSJBI£i6ii 
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4: ft*. ft^W&©iR© / >ft^.£fS©&S'ffc-& 
[0 0 8 9] ftJPF££KJ&ttttMlt«>»a&. 

[0 0 9 0] &jR:F%£5£4falSKIK&&JRfl;£4toJS*f 
^-^.hAiE^O^nTfeO. 7.n*j9 U >if<Dft!b<Dl& 

[hi] *»9iTjBv>&n**«©iiis«£S"$"i&03± 

®0T&£. 

[13 2] *55Sl?ffl ^ & n5Sfi©^SSt , SI 
©8! A - B - C Kjfto fcWrHHT**. 
[1213] 7 p 5XviS©«i^J<£*'ritt?^EIT$>S. 
[1214] ^^XvaioSSfiK^JS^fittWETafeS. 
[0 5] :??X7a(ottaM&*'9"KnB'Vfes. 

[12 6] VJH=- ■ 7A- f=-v • ^Uy KSSTSpffiBT? 
[121 7 ] v;i/5=- • 7.U v h • y KSr^T^ffiETab 

*. 

[0 9] *«WTffl^»**«©*«l«**'tlftW 3 l t ffiH 
fife*. 

[0 10] EJ6ttjtf^Jt4:jaa)IU-h«)Wfll*«-i"«W 
[0 11] *«±fc***K©fc*«MI*»J*T*i: 

[fiF#©t&?*3] 

1 1 

12, i4. i6 mmm. 
i 3 

1 5 K£#>7' 

1 7 

2 0,4 0 fi£BiXP-t7>y-> 

2 1a, 2 1b, 4 1a, 41b ^7^fi 



(13) 
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2 3. 4 3 7.ny$m3tWiMM. 
-2 4 h7>7 

2 5, 4 5 7X7D-3>hD-5 
2 7, 4 7 7./' , W^#7.#>^ 
2.9 a, 29 b. 49 a, 49b 9 — h 
6 0 fcfezfa*.7.>J-> 
6 1 ffitt«5g££lB 
6*3 S^tt^y5X7S4I 
6 5 €1 
6 7 

6 9 

7 1 
7 3 
7 7 

7 9 

8 1 

9 1 
9 3 



9 5 a^JUtf 
1 0 1 v;!/^ 



1 y^yVi&vZT, 

77, 7 d — a > h □ — ^ 
if 'J ? H 

[Ell] 



1 0 3 
1 0 5 
1 1 1 
1 1 3 
1 1 5 
1 2 1 
1 2 3 

12 5 

13 1, 
1 4 1 
1 4 3 
15 1, 
15 3, 
15 5a 



7/t 

7, »J y h 

1 3 3, 1 3 5, 



7"U7 H 



137 



16 1, 17 1 
16 3 SK7"DtX > ;-> 
, 155b, 165a, 165b 
17 3 R/S7 p n-t7. , /-> 
1 7 5 fittlf!4Si 



[122] 




81 





65 






^15 




11 
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[04] 



[0 5] 



B1 ■ 






67 




69 
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RF.O 



81' 




[06] 



105 



67 
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MB 




RF.G 





4#flB¥l3-234338 



[07] [08] 









91 fit 




DC EJ6ttX/^U>^f» 


0 






A 






C 
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***-yt»M &M9-Yvt-2 -3=,ttv-7. 



(72)fgBJ# ft (72)^aj# mm ftfe 

(72)«9!# F^-A(##) 4K029 AA24 BA17 BA35 BA43 BA46 

J|[]K«ajllKKl*#3T12«6fl' BA48 BB02 BC07 CA05 DA10 

^tt->>^ D>|*J DC05 DC16 DC28 DC29 DC31 

DC39 DC43 DC48 JA08 
5F103 AA08 BB46 DD27 DD28 NN06 
RROl RR04 RR05 
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